Comparison of wheat germ agglutinin-horseradish peroxidase and biotinylated dextran for anterograde tracing of corticospinal tract following spinal cord injury.
Established methods for monitoring regeneration of the corticospinal tract involve anterograde labelling of the cortical motor neuron. While wheat germ agglutinin-horseradish peroxidase conjugate has been used to anterogradely label these neurons, we demonstrate that this technique may not completely label the whole axon and fine terminal processes when this tracer is administered in dried form. An alternative method is described for anterograde labelling of cortical motor neurons using biotinylated dextran. This tracer may be applied by either microinjection of 10% biotinylated dextran or implanting small globules of the dried tracer into the motor cortex. While more laborious, microinjection results in better anterograde labelling than implantation of dried biotinylated dextran. A procedure is also described for preparing serial coronal sections through the entire spinal cord and thaw-mounted on a minimum number of slides. The labelled nerve processes in these tissue sections can be visualised in the spinal cord under a fluorescent microscope following incubation with cy3-streptavidin complex. Permanent labelling of the biotinylated nerve processes is achieved by incubation of tissue sections with streptavidin-horseradish peroxidase conjugate followed by stringent washes and staining with tetramethylbenzidine. Use of tetramethylbenzidine allows resolution of a greater number of finer labelled processes than diaminobenzindine and allows clear visualisation of individual regenerating corticospinal tract processes. Using these procedures, we demonstrate that the corticospinal tract is completely lesioned by a standardised contusion spinal cord injury produced by the New York University weight-drop device.